Abstract
Introduction
Supply chain management (SCM) includes the management of product, financial flow, and information from the source of supplies to the manufacture and assembly of the product right to the delivering of the final product to the consumer. It also includes the management of after sales service and the product returns (Lee, 2000) . The objectives of SCM are to increase productivity, reduce inventory and cycle time but its ultimate goal is to increase customer satisfaction, market share, and profits for the entire supply chain in the long run (Wisner & Tan, 2005) . The significant importance of managing service sectors, as the main driving force of the structures of today's economies, has enabled the use of a new concept in SCM, Service Supply Chain (SSC). Baltacioglu et al. (2007) has determined service supply chain as the network of service providers, suppliers, and consumers and other supporting units that perform the functions of the transaction of resources required to produce services; the transformation of these resources into supporting and core services; and the delivery of these services to customers. According to Ellram et al. (2004) , service supply chain management should mainly focus on the management of information, processes, capacity, service performances and funds across the supply chain from the upper stream supplier to the downstream customer.
Information Technology (IT) and its use in enterprises and across the supply chain has become an important factor of competitive advantage for many corporations (Nair et al., 2009) . Recent progresses in both information and technology have enabled many industry practices of acquiring, sharing, and using information (Fu & Zhu, 2010) . Effective information flows within and across organizations are essential to managing supply chains, and such SCM operations cannot be possible without Information Systems management (Tatoglu et al., 2015) . The aim of this study was to explore the direct and indirect relationships between information sharing, information quality, IT enablers, and SCM-IT inhibitors using PLS-SEM approach.
Literature Review

Information Sharing and Information Quality in SCM
The most important issues of the coordination among enterprises are information sharing and information quality. Information can have dual functions; it benefits the supply chain entities and it can contribute to the improvement in organizational performance and competitive advantage (Lee & Whang, 2000) . Information exchange has been viewed from different perspectives including technological, organizational, sociological and politic context (Yang & Pardo, 2011) . The following types of information are of relevance: inventory level, sales data, sales forecast, order status, production and delivery schedules, production and transportation capacity, performance metrics such as: quality data, lead times, queuing delays, and service performance, etc. (Lee & Whang, 2000; Moharana et al., 2013) . According to Moharana et al., 2013 , there are barriers that prevent companies from sharing such information, mainly based on the existing belief that information represents power and sharing it results in loss of power and threaten the sharer's position in the supply chain. Depending on the need of the organization, information related to market, product, design, process, production, pricing, planning, inventory, logistic, demand forecasting, order, promotion strategies, customer demand, production schedule, distribution operation, technological knowhow, manufacturing methods and sales forecast can be shared with the supply chain partners (Omar et al., 2010) . Li et al. (2005) emphasize the importance of information sharing to SCM practice. Baihaqi and Sohal (2013) suggests that information sharing is fundamental but insufficient by itself to bring about significant performance improvements; rather than relying on the shared information received from partners or asking partners to share information, companies need to focus on establishing good relationships with their partners and hence having trust in each other that good quality information is shared in a timely manner.
Information quality is a vital component for organizational success in companies Miller et al., 2005) . According to Forslund and Jonsson (2007) , the quality of information shall include these attributes: accuracy, timeliness, suitability, and reliability of shared information. Access to relevant information would enable firms to reduce uncertainty and improve planning which in turn improves their profitability (Omar et al., 2010) . Quality of information would help firms to improve information exchange among supply chain partners (Baihaqi & Sohal, 2013) . Inadequate information exchange and poor quality of information seem to have an impact on the effectiveness and efficiency of the supply chain performance (Omar et al., 2010) . According to Auramo et al. (2005) , the use of e-business solutions improves information quality. Li et al. (2005) developed a measurement instrument for SCM practices. Their measurement instrument contains six estimated dimensions, which encompasses strategic supplier partnership, information sharing, customer relationship, information quality, postponement and internal lean practices. SCM practices are defined as a set of activities aimed at improving the performance of the supply chain (Li et al., 2005; Qrunfleh et al., 2010) . In this study, Information sharing and information quality are considered as SCM practices, as suggested by Li et al. (2005) , Li & Lin (2006) and Qrunfleh et al. (2010) .
IT enablers and SCM-IT inhibitors
Effective utilization of IT tools can enhance visibility in the supply chain of which blind spot with regard to supply chain requirement could be eliminated. Many researchers consider IT a great enabler for information sharing and information quality in SCM (Li &Lin, 2006; Omar et al., 2010) . IT enablers are defined as the information technology used to facilitate information sharing and information quality in SCM (Li & Lin, 2006) . IT enables coordination across organizational boundaries to achieve a new level of efficiency and productivity and open new up possibilities for increasing value through better communication and information sharing. The adoption of different IT tools facilitates information sharing and quality in SCM. Electronic Data Interchange (EDI) is defined as computer to computer exchange of structured data for automatic processing. EDI is used by supply chain partners to exchange essential information necessary for the effective running of their businesses (Omar et al, 2010) . Electronic Fund Transfer (EFT) is a very useful IT enabler. EFT permits the electronic transfer of money or funds across the supply chain without the exchange of paper money. Hence, this facilitates the rapid transfer of goods and supplies between the buyer and seller (Ramayah et al., 2008) . The Internet enables the integration of supply chains with lower cost, the availability of rich content, and support for linking supply chain partners who are located at long distances from each other. The Internet provides direct connectivity to anyone over a local area network (LAN) A special consideration is given to exploring the SCM and IT related inhibiting factors. SCM-IT inhibitors consist of factors that prevent the achievement of the operational performance through SCM practices and IT (Bayraktar et al., 2009 ). Bayraktar et al. (2009) found negative and strong direct relationship between SCM-IT inhibitors and SCM practices, and IT practices of business units in Turkey. Ketikidis et al. (2008) found that, among the types of problems facing sample companies in the South-East Europe region when using IT related to SCM and Logistics; integration with supplier's systems comes first followed by shortages of skills, integration with existing and customer's systems.
Research Methodology
This study analyses business units operating in Vlore City, Albania with 2 or more employees. According to the General Directorate of Taxation in Vlora, during 2017 have operated 2000 business units with at least 2 employees. In total, 300 questionnaires were randomly distributed to top managers, executives and IT specialists of targeted companies during the year 2017. Only 183 questionnaires were returned and were used for the data analysis, representing a response rate of 61% and approximately 9% of the target population. The questionnaire included questions about: company profile (experience, sector, industry, number of employees), items to measure the level of information sharing and information quality between supply chain partners, SCM-IT inhibitors and IT enablers in SCM.
Items to measure information sharing and information quality were adapted from Li and Lin (2006) and measured on a 1-5 Likert scale from "Strongly Disagree" to "Strongly Agree". Respondents were asked about the frequency of problems they encountered from using SCM practices and IT in their business unit. The items for SCM-IT inhibitors were adopted from (Tatoglu et al., 2015) and measured based on a 1-5 Likert scale from 'not at all' to 'very frequently'. The items for IT enablers were adapted from Li and Lin (2006) and measured on a 1-5 Likert scale from "not at all" to "to a great extent".
Theoretical framework
The proposed research model for this study is supposed to have four latent constructs: SCM-IT inhibitors, IT enablers, Information sharing and Information quality. The causal relations between constructs are shown in the figure 1.
Figure 1. Proposed research model
Research hypotheses
H1.SCM-IT inhibitors have a direct and negative effect on information quality in SCM. H2:The relationship between SCM-IT inhibitors and information quality in SCM is mediated by information sharing in SCM. H3:The relationship between SCM-IT inhibitors and information quality in SCM is mediated by IT enablers. H4:The relationship between SCM-IT inhibitors and information quality in SCM is mediated by IT enablers and information sharing in SCM.
Data analysis
The research model was tested using Partial Least Squares structural equation modeling (PLS-SEM), a variance-based structural equation modeling (Rigdon et al., 2017) . PLS-SEM was selected primarily in this research because this study uses reflective measurement models and the research model has multiple independent-dependent relationships, and also direct and mediation hypothesized relationships (Richter et al., 2016) . Additionally, data characteristics, such as small sample size and non-normal data, are some of the reasons to choose PLS-SEM (Hair et al., 2017; Hair et al., 2014a) . To assess a model using PLS-SEM approach, two steps should be followed including the assessment of the measurement model and the structural model. To assess the measurement model with reflective indicators, indicators' reliability, construct reliability and construct validity including convergent and discriminant validity were established as suggested by Hair et al. (2017) . To assess the structural model using PLS-SEM, key criteria are the size, sign, and significance of path coefficient, the R 2 values, the effect size f 2 , the predictive relevance Q 2 , effect size q 2 (Hair et al., 2017 , Ali et al., 2018 . To evaluate the significance of the path coefficients was used the bootstrapping technique with 10,000 subsamples with replacement from the original dataset, as recommended by Streukens & Leroi-Werelds (2016) .
Once the mediation effects are defined, the procedure developed by Nitzl et al. (2016) was used to test the mediation effects on PLS-SEM. This procedure has two main steps, the first one is determining the significance of indirect effects and their magnitude, and the second step is determining the type of effect and/or mediation. In the first step, the indirect effect must be significant to establish a mediation effect. The percentile and bias-corrected bootstrap confidence interval were calculated as suggested by Cepeda et al. (2018) . If zero is not included in the confidence interval, the indirect effect is significant. In the second step, when the indirect effect is significant, the mediating effect exists and the type of mediation is full or partial mediation (complementary or competitive) . If the direct effect is not significant and indirect is significant, the mediation is full mediation, so only the indirect effect via the mediator exists. In a complementary partial mediation, both direct and indirect effects are significant and point in the same direction (positive or negative), whereas in a competitive partial mediation, both effects point in a different direction. Mediation analysis can be extended to evaluate the statistical difference between two specific indirect effects (Lau & Cheung, 2012; Chin et al., 2013 : Rodrigez-Entrena et al., 2018 , Cepeda et al., 2018 . Also, multiple mediation, in which two or more mediators are connected to each other, is a frequently encountered case. Castro and Roldan (2013) ) was used to explore statistical relationships between the measurement items of each construct and among the constructs.
All measurement items and their descriptive statistics are shown in Table 1 , in Appendix. The results of exploratory factor analysis are shown in table 2, in Appendix.
Results and Discussion
Sample characteristics
The results indicated that about 83% of the business units in the sample were retailers, 58% of them were local business units and 28% were national business units. About 29% of them have less than 5 years of experience, 28% have 10-14 years of experience and 21% have 5-9 years of experience. Related to the number of employees, 43% of the business units have 2 to 5 employees, 33% have 6 to 10 employees, and 14% have more than 16 employees. About 46.45% of the business units are in the hospitality-tourism industry; 71% in the service sector, 15 in the trading sector and 10% in the production sector. Most of the respondents were directors/managers of the business units (72.52 %) and IT specialist (7.59%).
Results of PLS-SEM analysis
Measurement Model
Confirmatory factor analysis (CFA) is carried out to validate the measurement model by evaluating the relationships between the constructs and their respective measurement items. An initial CFA was conducted and based on the results one item of SCM-IT inhibitors (INH 2) was deleted due to low indicator loadings (0.589), in order to increase the construct's reliability and validity. For the rest of the measurement items, the CFA was carried out again.
To test the reliability of each construct, Cronbach's alpha (α) coefficients and Composite reliability (CR) values were calculated. For Likert-type scales with 5 levels, Cronbach's alpha underestimates reliability; consequently, its use is not recommended (Gadermann et al., 2012) . Composite reliability (CR) provides a more appropriate measure of internal consistency reliability compared to traditionally Cronbach's alpha coefficients (Hair et al., 2017 ). Cronbach's alpha values for the constructs range from 0.715 to 0.948, indicating good reliability. Composite reliabilities range from 0.837 to 0.959 higher than the 0.70 threshold level of acceptability. The results of table 1 show a generally high degree of internal consistency among the constructs.
To assess convergent validity, three criteria were used: the size of indicator loadings, average variance extracted (AVE) and the significance of the indicator loadings. Standardized items loadings ranged from 0.699 to 0.951, exceeding the recommended value of 0.70. For each construct, the AVE values ranged from 0.632 to 0.799, higher than the minimum acceptable value of 0.50, establishing that more than 50% of the construct's variance is due to its measurement items. Table 1 presents the values of indicators loadings, composite reliability, Cronbach's alpha, and AVE. The significance of the indicators loadings was determined through the bootstrapping resampling procedure (10,000 subsamples of the original sample) to obtain the t-statistic values and p-values. All the indicators loadings were significant at the 5% level. To assess the discriminant validity firstly is used the Fornell-Larcker criterion, which is used to check if the AVE of each construct is greater than the squared correlation coefficients between constructs. In table 2, the diagonal presents the values of AVE square root, and others are correlations between constructs. Secondly, was calculated Heterotrait-Monotrait (HTMT) index that allows calculating the discriminant validity between indicators of the same construct and between indicators of different constructs. To comply with discriminant validity, HTMT ratio values must be lower than 0.85 (Henseler et al., 2015) . All HTMT values are shown in parenthesis in Table 2 and are lower than 0.85. Moreover, the cross-loadings were examined; where each measurement item should load highest on the construct it is associated with (Hair, et al., 2017) . The cross-loading of each measurement item on its construct are higher than cross-loadings on other constructs (table 3) . Hence, the discriminant validity has been established. Thus, it is concluded that the constructs of this study showed significant evidence of reliability and of convergent and discriminant validity. The subsequent phase is to examine the structural model to test the proposed hypotheses.
Structural model
After the analysis of the measurement model and verifying its reliability and validity, the proposed model structural model was examined. The structural model must be tested for potential collinearity between the exogenous constructs. Collinearity between the independent constructs is not a critical issue in the structural model (Hair, et al., 2017) . The VIF values are less than 1.2 for each of the exogenous constructs in the structural model. To evaluate the size (relevance) and significance of the path coefficients was used the bootstrapping technique with 10,000 subsamples with replacement from the original dataset. Results are shown in figure 1.
Figure 2. Indicators' loadings and path coefficients
The results in table 4 show the standardized path coefficients, t-values, and significance of each path of the structural model. To test the direct effects the percentile bootstrap and the biascorrected (BC) bootstrap confidence intervals (CI) were calculated. Table 4 The assessment of a model's quality is based on its ability to predict endogenous constructs. The coefficient of determination (R 2 ) is a measure of the model's predictive accuracy. According to Hair et al. (2017) , an acceptable level for R 2 should usually be higher than 0.25 for key target constructs. The proposed model has a moderate ability to predict information quality in SCM (R 2 = 0.288). After evaluation and confirmation of the predictive relevance of the structural model, the size of the effects (f 2 ) was analyzed. Size of the effect f 2 or Cohen's Indicator evaluates how much each construct is useful to the model adjustment. The f 2 is computed by noting the change in R 2 when a specific construct is eliminated from the model. The f 2 effect size values of 0.02, 0.15 and 0.35 are considered as small, median and large. Effect size values of less than 0.02 indicate that there is no effect (Hair et al., 2017) . Table 5 presents the results of f 2 effect sizes with respect to all the relationships in the model. The endogenous constructs appear in the first raw, whereas the exogenous construct is in the first column. SCM-IT inhibitors show a moderate effect size (f 2 = 0.129) on information quality in SCM, and also information sharing show a moderate effect size (f 2 = 0.098) on information quality. There is a small effect size between IT enablers and information quality. To assess the predictive relevance of the structural model the cross-validated redundancy (Q 2 ) was examined. The measure builds on sample re-use procedure, which omits a part of the data matrix, estimates the model parameters and predicts the omitted part using the estimates (blindfolding procedure). The smaller the difference between predictive and original values the greater the Q 2 and thus the model's predictive accuracy. The predictive relevance (Q 2 ) or blindfolding values larger than 0 suggest that the model has predictive relevance for a certain endogenous construct, and values of 0 or below indicate a lack of predictive relevance (Hair et al., 2017) . The values of Q 2 were 0.201, 0.045 and 0.043 for information quality, IT enablers and information sharing respectively, providing support for the predictive relevance of the structural model's endogenous constructs .
The Q 2 values estimated by the blindfolding procedure represent a measure of how well the path model can predict the originally observed values. The q 2 effect size is computed by noting the change in Q 2 when a specific construct is eliminated from the model. As a measure of predictive relevance, the q 2 effect size values of 0.02, 0.15 and 0.35 are considered as small, median and large. Table 6 summarizes the results of q 2 effect sizes with respect to all the relationships in the model. The endogenous constructs appear in the first raw, whereas the exogenous construct in the first column. The q 2 effect size for the relationship between Information sharing and information quality can be considered medium. Although R 2 allows appreciation of a model's in-sample prediction, it does not capture out-ofsample predictive performance, and Q 2 measure can only be partly considered a measure of out-ofsample prediction (Ali et al., 2018) . Shmueli et al. (2016) developed the PLSpredict procedure as a solution to generate handout sample-based point predictions regarding the item or construct level in the PLS path models.
Finally, the standardized root mean square residual (SRMR) was calculated as the root mean square discrepancy between the correlations observed and the model's implied correlations. The results indicated an SRMR value of 0.075 for the model, which is below the minimum value of 0.08 recommended by Henseler et al. (2015) , indicating an appropriate fit of the model to the data.
Mediation analysis
To test the mediation hypothesis H2 to H4 was applied the procedure described by Nitz et al. (2016) . First, we specify and compare effects through mediators (information sharing and IT enablers) and then examine the total and direct effect of exogenous constructs (information sharing, and IT enablers) on the endogenous construct (information quality). To test the indirect effects the percentile bootstrap and the bias-corrected (BC) bootstrap confidence intervals (CI) were calculated. To determine the effect of mediation, it is necessary to evaluate the size and the significance of the indirect effect. Then, to determine the type of mediation (full or partial) must be examined the significance of the direct effect. Table 7 shows the specific indirect effects in the structural model.
To evaluate the influence of information sharing as a mediating variable in the relationship between SCM-IT inhibitors and information quality, first, the indirect effect was calculated. The indirect effect is statistically significant (b = -0.067; p = 0.014), confirming the mediation effect of information sharing between SCM-IT inhibitors and information quality in SCM. To know whether the mediation is full or partial, since the direct effect is statistically significant (b = -0.324, p = 0.000), and as both effects are significant, a partial mediation relationship was established. Results indicated complementary partial mediation because the product of indirect and direct effect was positive. This finding provides empirical support for the mediating role of the information sharing in the model, thus H2 is supported. More specifically, information sharing represents a mechanism that underlies the relationship between SCM-IT inhibitors and information quality in SCM. SCM-IT Inhibitors leads to information sharing and information sharing leads to information quality in SCM.
To assess the influence of IT enablers as a mediating variable in the relationship between SCM-IT inhibitors and information quality in SCM, results indicate that the indirect effect is statistically significant (b = -0.037, p = 0.059; the value zero is not included in the confidence interval) and direct effect is statistically significant (b = -0.324, p = 0.000). As both effects are significant and the product of indirect and direct effect is positive, these indicate that the extent of the usage of IT enablers represents a complementary partial mediation of the relationship from SCM -IT inhibitors to information quality in SCM. Therefore, H3 was supported. Thus, for the relationship between SCM-IT inhibitor and information quality, IT enablers serve as a complementary mediator. SCM-IT inhibitors decrease the information quality in SCM but also decrease the extent of usage of IT enablers, which in turn leads to information quality in SCM. Thus, some of SCM-IT Inhibitors' effect on information quality is explained by IT enablers. The results indicate that the indirect effect of SCM-IT inhibitors on Information quality mediated by IT enablers and information sharing is not statistically significant (b = -0.010, p = 0.171; the value zero is included in the confidence interval), so IT enablers and information sharing do not jointly mediate the relationship between SCM-IT inhibitors and information quality in SCM. So, the proposed H4 was not supported. For measuring the mediating effect size, in this study was used the variance that accounted for (VAF) value (VAF = indirect effect/total effect, and total effect = indirect effect + direct effect) . As suggested by Hair et al. (2014) , a VAF that is above 80% is considered as full mediation, a VAF between 20% and 80% is considered as partial mediation and a VAF below 20% is considered as no mediation. The VAF value was 26.03% (= -0.114/(-0.114-0.324)), indicating a partial mediation in the structural model. Finally, to test whether the IT enablers (M1) have a stronger mediator effect than information sharing (M2) in the relationship between SCM-IT inhibitors and information quality, the differential effect and the confidence interval of the differential effect were calculated (table 8) . Results do not indicate a significant difference between both indirect effects. 
Conclusions
The use of information technologies in managing the supply chain is necessary. Information technologies help to restructure the entire distribution set up to achieve higher service levels, lower supply chain costs and lower inventory. The aim of this research was to test the direct and indirect effects of SCM-IT inhibitors on information quality in SCM.
The results of the structural model confirmed that 'SCM-IT inhibitors' has a direct and negative effect on information quality in SCM. So, executives and IT specialist of business units in Vlore should focus more on SCM-IT inhibitors to increase the information quality in SCM. The results of mediation analysis confirmed the mediation of information sharing in the relationship between SCM-IT inhibitors and information quality in SCM. Thus, information sharing represents a mechanism that underlies the relationship between SCM-IT inhibitors and information quality in SCM. Also, the mediation analysis indicated that 'IT enablers' represents a complementary partial mediation of the relationship between SCM-IT inhibitors and information sharing in SCM. SCM-IT inhibitors decrease the information quality in SCM but also decrease the extent of usage of IT enablers, which in turn leads to information quality in SCM. Thus, some of SCM-IT inhibitors' effect on Information quality is explained by IT enablers. The results indicated a non-significant difference between both indirect effects, so IT enablers was not a stronger mediator than information sharing in the relationship between SCM-IT and information quality in SCM. The results indicate that IT enablers and information sharing do not jointly mediate the relationship between SCM-IT inhibitors and information quality in SCM.
The findings of this study provide useful information about business units in the study. The identification of the factors that statistically influence the level of information quality in the supply chain(s) can help the top management and IT specialists to improve the overall performance of their company and their supply chain(s). Also these finding are useful for information technology services and products providers.
This study has some limitations. Firstly, the study sample includes several industries. Industrial composition in the sample may indicate the presence of performance variability between industries. Secondly, other factors such as security, culture, etc., can influence the level of information quality. Thirdly, the data for the study consisted of responses from single respondents in a business unit. Finally, the factors of this study do not consider the future potential value in information quality.
In future research, a longitudinal research can be developed to consider the future potential value in information quality. The contextual factors like the type of industry, supply chain length, and type of supply chain that can influence the level of information quality can be studied in the future.
